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(54) CULTURING OF CELL AND CULTURING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method for culturing cells by which removal of a 
metabolite and exchange of a culturing medium 
are readily performed, the surface of a cell 
attachment substrate is dipped in or exposed to 
the culturing medium, the supply of a nutrient by 
the culturing medium and the supply of a fresh 
gas are easily performed and thereby facilitating 
the application to a high density cell, a sufficient 
dissolved oxygen for cell growth is supplied by 
the culturing medium without causing a high 
sheer force, a sudden flaking off of the cells from 
the cell substrate is avoided, control is readily 
performed and a production scale is easily 
enlarged, and frirther to provide an apparatus 
therefor. 

SOLUTION: This culturing apparatus has a cell 
culturing room 1 1 having charging and 
discharging means 14, 13 and 12, and a 
circulating pump 45 for circulating a culturing medium through the charging and 
discharging means 14, 13 and 12 to pass the cell culturing room 11. The level of the 
culturing medium against the surface of the substrate 7 is changed upper or lower 
between a level higher than the upper end height of the substrate 7 and a level lower than 
the lower end of the substrate 7 by the circulating pump 45 so that the culturing medium 
may be supplied when the level is decreased to the lower level and the culturing medium 
is discharged when the level is increased to the higher level within the state in which the 
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substrate 7 is not moved in the cell culturing room 1 . 
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CLAIMS 
[Claim(s)] 

[Claim 1] The cell culture room which has an appearance means (14) and an entering 
means (13 12) (1 1), Two or more base materials for cell adhesion formed in the cell 
culture room (11) (7), The circulation means through which is opened for firee passage 
with an appearance means (14) and an entering means (13 12), and comes out of a culture 
medium, and a cell culture room (11) is made to circulate through a means (14) and an 
entering means (13 12) (2, 3, V3 and V2, 6, 8, 44, 45), In the culture apparatus of a 
preparation **'^* cell, said circulation means in the condition of not moving a base 
material (7) to a cell culture room (11) Raising and lowering actuation are carried out for 
the level of the culture medium to the fi-ont face of a base material (7) between level 
higher than the upper limit marginal height (h2) of a base material (7), and level lower 
than lower limit marginal height (hi). And the culture apparatus of the cell characterized 
by what is constituted so that it may come out when it will enter if the level of a culture 
medium falls on said low level, and a culture medium is supplied via a means (12 13) and 
the level of a culture medium goes up to said high level, and a culture mediimi can be 
discharged via a means (14). 

[Claim 2] Said circulation means is the culture apparatus of the cell according to claim 1 
characterized by what it has for the 1 st tank (2) which is open for fi-ee passage with an 
appearance means (14), and is put on the place lower than the pars basilaris ossis 
occipitalis of a cell culture room (11). 

[Claim 3] Said circulation means is the culture apparatus of the cell according to claim 2 
characterized by what it has for the 2nd tank (3) put on the location higher than head 
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lining of a cell culture room (1 1) by the upstream of a cell culture room (11). 
[Claim 4] Said circulation means is the culture apparatus of the cell according to claim 3 
characterized by what it has for the pump means (45) established between the 1 st tank (2) 
and the 2nd tank (3). 

[Claim 5] Said circulation means is the culture apparatus of the cell according to claim 4 
characterized by what it has for the siphon means which will suck up if it is open for free 
passage with each of an appearance means (14) and the 1st tank (2) and the level of a 
culture medixmi goes up to said high level, and acts. 

[Claim 6] Said circulation means is the culture apparatus of the cell according to claim 5 
characterized by what it came out so that the flow of a culture medium might be 
controlled, and it has for the 1st control valve (V2) currently opened for free passage and 
installed in the means (14), and the 2nd control valve (V3) which enters so that the inflow 
of a culture medium may be controlled, and is opened for free passage and installed in the 
means (12 13). 

[Claim 7] Said circulation means is the culture apparatus of the cell according to claim 6 
characterized by what it has the cell culture room (11), and the overflow pipe (43) which 
was open for free passage and the overflow valve (VI) prepared in this ov^flow pipe 
(43) for in the part higher than the top of a base materid (7). 

[Claim 8] Said circulation means is the culture apparatus of the cell according to claim 7 
characterized by what it has a culture-medixun surface level measurement means (9) to 
measure the level of the front face of the culture medium in the 1st tank (2) for. 
[Claim 9] Said entering means is the culture apparatus of the cell according to claim 8 
characterized by what it has for the 1st inlet port (13) established in the part near head 
lining of a cell culture room (11), and the 2nd inlet port (12) established in the part near 
the pars basilaris ossis occipitalis of a cell culture room (11). 

[Claim 10] The culture apparatus of the cell according to claim 9 characterized by what it 
has ftirther a culture-medium homogeneity distribution means (8) to distribute to 
homogeneity the upper part of the base material (7) in a cell culture room (1 1), or the 
culture medium which is prepared caudad and flows into a cell culture room (11) for. 
[Claim 11] The culture apparatus of the cell according to claim 10 characterized by what 
it has further a gas supply means (5) to supply a gas to a cell culture room (11) from the 
upper part of a cell culture room (11) for. 

[Claim 12] (a) The cell culture room (11) which has . appearance means (14) and an 
entering means (13 12), and a base material for cell adhesion (7) is installed.; 

(b) A culture medium is supplied to . cell culture room (11), and a cell is made to adhere 
to a base material (7).; 

(c) in the condition of not moving a base material (7) to a cell culture room (11), growing 
up a cell into the front face of . base material (7) While circulating a culture medium via 
an appearance means (14) and an entering means (13 12), taking-up-and-down actuation 
of the level of the culture medium to the front face of a base material (7) is carried out 
between level higher than the upper limit marginal height (h2) of a base material (7), and 
level lower than lower limit marginal height (hi).; 

(d) It controls to come out, if the level of . culture mediimi goes up to said high level, and 
to make a culture medium flow out via a means (14).; 

(e) ; controlled to enter if the level of a culture medium falls on said low level, and to 



make a culture medium flow via a means (12 13) — the culture approach of the cell 
characterized by things. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the culture approach of an 
anchorage dependency monolayer cell, and a culture apparatus about the culture approach 
of an animal cell, and a culture apparatus. 
[0002] 

[Description of the Prior Art] Development of the culture approach of an animal cell is 
indispensable indispensable work of the medicine manufacture industry with the 
increment in need of an animal cell origin chemical. And since a cell suspends in a 
culture medium and it cannot grow up when cultivating many animal cells, such as a 
mammals animal cell, the base material as a scaffold must be made to carry out adhesion 
immobilization of the cell. Many culture methods of such an anchorage dependency 
animal cell are developed xmtil now. For example, the micro carrier in a tissue culture 
machine, a roller bottle type, a cell culture machine, and a mixing vessel, a hollow fiber, 
a pottery method, etc. are so. 

[0003] [Wei-Shou Hu et al and "Animal Cell Bioreactors-Recent Advances and 
Challenges to Scale-up" The Candian Joumalof Chemical Engineering; "Specialized 
Techniques" Volume 69 April and 1991, page 409-420"; "Specialized Techniques" 
Culture of Animal Cells Chapter 23 pages 371-377]. 

[0004] In the process of animal cell culture, the basic demand fully supplies a gas and 
nutrient, such as oxygen. Growth of a cell is checked if a gas or nutrient is not fully 
supplied. And control of the level of the amoimt of metabolite is also required. It is 
because growth of a cell will be checked if the metabolite concentration in a culture 
medium is too high. 

[0005] Said roller bottle type is a hm mold, and the circulation network of a culture 
medium does not attach it. This method is equipped with the bottle which holds a culture 
mediimi, and bearing is carried out on a fi'ame, and rolls. Usually, while making a cell 
adhere to the wall of a bottle and making it grow up, putting the double ground of 1 / 1 0 - 
1/5 of the inner capacity of a bottle into one of the bottle of this, and rotating a bottle, the 
gas exchange between a gaseous phase and the liquid phase is promoted at the time of 
rotation, and it makes the amount of dissolved oxygen in a culture medium increase with 
the thin film formed in the bottle wall fi-ont face which is not dipped in a culture medium. 
Therefore, even if the consistency of a cell becomes high depending on this method, 
supply of gases, such as oxygen, can fully be received, and the adhesion surface area of 
the cell to a bottle wall will increase, and there will be a loose stirring effect. And in this 
method, a firesh culture mediiun can also be added by injectors and distribution apparatus, 
such as a pipet or a peristalsis mold pump. 

[0006] However, depending on this method, pH and dissolved oxygen are uncontrollable. 
Since the circulation network of a culture medium moreover does not stick and exclusion 
of harmful nature metabolite and the supplement of nutrient must be carried out by 
exchanging culture media fi*equently, it takes time and effort. And since many bottles 



must be used for mass production, time and effort is taken more and uniform quality is 
also difficult to get. Therefore, there is a limitation in the application range. 
[0007] The cell culture method which the culture-medium circulation network attaches is 
advantageous to the supplement of a culture medium, and exclusion of metabolite. In 
such a method, it is always immersed in the culture medium, and the circulation velocity 
of a culture mediiun is controlled, and, as for a cell, nutrient and dissolved oxygen are 
fully supplied. 

[0008] Although a micro carrier method is also a cycloid type and expansion of mass 
production can be made easy, since cost is not only high, but it is easy to separate a cell 
from a micro base material, actuation is inconvenient when especially shearing force is 
large. 

[0009] Another cycloid type culture method is the bioreactor of plug flows, such as a 
hollow fiber or a pottery method. In a hollow fiber method, a culture medium passes 
along the lumen of fiber by the high rate of flow, and only a pole part permeates the fiber 
film. Although this hollow fiber method is a method with high culture consistency and 
effectiveness, since supply of the nutrient of small molecular weight and exclusion of 
metaboUte are attained by the diffusion for which it usually depends on the concentration 
gradient which crosses the film, dissolved oxygen and nutrient run short with the 
increment in the die length of a hollow fiber, or thickness. Therefore, it is difiGcult for the 
mass production of a cell too in a hollow fiber method. 

[001 0] And in a pottery method, while the cell is inoculated into the path of a porous 
ceramic cylinder and a culture medium supplies nutrient, it passes through said path so 
that metaboUte may be removed. In order to make the amount of dissolved oxygen 
increase at this time, a culture medium is circulated with a pxmip. However, if the 
circulation velocity of a culture medium is made to increase in otdec to supply sufficient 
amount of dissolved oxygen, a cell may exfoliate from a scaffold (fixed front face) by the 
increment in the circulation velocity of this culture mediimi, and a bad influence may be 
caused to productivity. 
[0011] 

[Problem(s) to be Solved by the Invention] It is offering the cxilture approach of a cell and 
culture apparatus which this invention is made under the above-mentioned situation, and 
the purpose of this invention can perform removal of metabolite, and exchange of a 
culture medium easily, and the scaffold front face of a cell surfaces from a culture 
medium, and the gas exchange between the thin film of a culture medium and a gas can 
carry out easily, and can solve the problem oxygen's being insufficient, also in a high 
density cell even if. 

[0012] This invention aims at offering the culture approach of a cell and culture apparatus 
which can fully supply the dissolved oxygen for growth of a cell by the culture medium 
again, without high shearing force occurring. 

[001 3] This invention aims at being able to control easily and the scale-up of a 
production scale offering the easy culture approach of a cell and an easy culture apparatus 
further again. 

[0014] Furthermore, the adhesion surface area of a cell is large, and this invention aims to 
let it offer the culture approach of a cell and culture apparatus which can exfoliate the cell 
from culture-medium material easily. 
[0015] 



[Means for Solving the Problem] In order that this invention may attain the above- 
mentioned purpose, in the culture apparatus of the cell of this invention The cell culture 
room which has an appearance means and an entering means, and the base material for 
cell adhesion formed in the cell culture interior of a room, In the culture apparatus of the 
cell equipped with the circulation means through which is opened for free passage with 
an appearance means and an entering means, and comes out of a culture medium, and a 
cell culture room is made to circulate through a means and an entering means, a 
circulation means in the condition that a base material does not move to a cell culture 
room in the first half Between level higher than the upper limit marginal height of a base 
material, and level lower than lower limit marginal height, raising and lower and the level 
of the culture medium to the front face of a base material is operated. And it is constituted 
so that it may come out when it will enter if the level of a culture medium falls on said 
low level, and a culture medium is supplied via a means and the level of a culture 
medium goes up to said high level, and a culture medium can be discharged via a means. 
[0016] The 1st tank which said circulation means is open for free passage with an 
appearance means preferably, and is put on the place lower than the pars basilaris ossis 
occipitaUs of a cell culture room. The 2nd tank put on the location higher than head lining 
of a cell culture room by the upstream of a cell culture room. The pump means 
established between the 1st tank and the 2nd tank, and the siphon means which will suck 
up if it is open for free passage with each of an appearance means and the 1 st tank and 
the level of a culture mediiun goes up to said hi^ level, and acts. The 1st control valve 
which comes out so that the flow of a culture medium may be controlled, and is opened 
for free passage and installed in the means, The 2nd control valve which enters so that the 
inflow of a culture mediimi may be controlled, and is opened for free passage and 
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installed in the means, It has a culture-medium surface level measurement means to 
measure the level of a cell culture room, the overflow pipe which was open for free 
passage, the overflow valve prepared in the overflow pipe, and the front face of the 
culture medium in the 1 st tank etc., if needed from the part higher than the top of a base 
material. 

[0017] Moreover, the entering means is equipped with the 1st inlet port preferably 
established in the part near head lining of a cell culture room, and the 2nd inlet port 
established in the part near the pars basilaris ossis occipitalis of a cell culture room. And 
the culture apparatus of the cell of this application is further equipped with a culture- 
medium homogeneity distribution means to distribute to homogeneity the upper part of 
the base material of the cell culture interior of a room, or the culture medium which is 
prepared caudad and flows into a cell culture room preferably, and a gas supply means to 
supply a gas to a cell culture room from the upper part of a cell culture room again. 
[0018] In order to attain the pxirpose of this invention mentioned above, by the culture 
approach of the cell of the invention in this application And a :(a). appearance means and 
an entering means. In the condition of not moving a base material to a cell culture room, 
installing the cell culture room which has a base material for cell adhesion, supplying a 
culture medium to a;(b). cell culture room, making a cell adhering to a base material, and 
growing up a cell into the front face of a;(c). base material While circulating a culture 
medium via an appearance means and an entering means So that it will come out if 
taking-up-and-down actuation of the level of the culture mediimi to the front face of a 
base material is carried out between level higher than the upper limit marginal height of a 
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base material, and level lower than lower limit marginal height and the level of a;(d). 
culture medium goes up to said high level, and a culture medium may be made to flow 
out via a means ; which is controlled and is controlled to enter if the level of; culture 
medium falls on said low level, and to make a culture medium flow via a means — it is 
characterized by things. 
[0019] 

[Embodiment of the Invention] Hereafter, the cell culture approach of this invention and 
the gestalt of one operation of cell culture equipment are explained, referring to an 
attached drawing. 

[0020] As shown in drawing 1 , drawing 2 , and drawing 3 , the cell culture equipment of 
this invention is first equipped with the container 1 . This container 1 is equipped with the 
cell culture room 1 1 in which a culture medium is held, an entering means equipped with 
the upper inlet port 13 for feeding a culture mediimi, and the bottom inlet port 12, the 
appearance means 14 for discharging a culture medium, the overflow opening 15 for 
discharging it, in case a culture medium overflows, etc. The 1st tank 2 is formed in a 
lower part side firom the cell culture room 1 1 , and the 2nd tank 3 is formed in the upper 
part side. 

[002 1 ] In the cell culture room 1 1 , the base material 7 for offering the scaffold for a cell 
(fixed fi'ont face) is formed, this base material 7 » the voice of this operation - although 
it arranges and becomes so that it may set like, the plate-like substrate 7 1 with which 
plurality stood straight may be boiled in detail and it may meet, that gestalt is not a 
****** thing at the example of illustration. For example, the thing which consists of a 
fence-like substrate, or the thing which adopts padding as a charge of cell adhesion 
material is also used. 

[0022] In the gestalt of this operation, the circulation means for circulating a culture 
medium is arranged. This circulation means consists of a supply pipe 41, an exhaust pipe 
42, an overflow pipe 43, and the time flow tube 44. The supply pipe 41 is open for fi-ee 
passage with the upper inlet port 12, the bottom inlet port 13, and the 2nd tank 3, and the 
exhaust pipe 42 is open for free passage with the appearance means 14 and the 1st tank 2, 
and the overflow pipe 43 has extended between the overflow opening 15 and the 1st tank 
2. The time flow tube 44 makes the 1 st tank 2 and 2nd tank 3 open for firee passage 
through the pump means 45, and is arranged. That is, a culture medium is transportable to 
the 2nd tank 3 fi"om the 1 st tank 2 with the pump means 45. 

[0023] The valves VI, V2, V3, and V31 shown in drawing 1 and drawing 2 are control 
valves for controlling the flow rate of the culture medium in each of an overflow pipe 43, 
an exhaust pipe 42, and a supply pipe 41 . A valve 3 1 is a cross valve and, thereby, a 
culture medium is introduced into the cell culture room 1 1 via the upper inlet port 12 or 
the bottom inlet port 13 according to actuation. Filters Fl and F2 are formed for the cell 
culture room 1 1, and filters F3 and F4 are formed for the 1st tank 2 and the 2nd tank 3. A 
firesh air is supplied to the cell culture room 1 1 by the air pump 5 via a filter Fl . 
Moreover, the level controller 9 for measuring and controlling the level of the culture 
medium in it is formed in the 1st tank 2. If the culture medium in the 1st tank 2 goes up to 
predetermined level, this level controller 9 can operate the pimip means 45, and can 
transport a cxilture medium to the 2nd tank 3. 

[0024] The reference mark 6 has pointed out the siphon means and consists of tubing of 
inverted U typeface. The end section of the siphon means 6 is inserted in the culture 



medium in the 1 st tank 2, and the other end is connected with the exhaust pipe 42. If the 
level of the front face of the culture medium in the cell culture room 1 1 goes up to 
predetermined level higher than the upper limit marginal height h2 of a substrate 71, the 
height of this siphon means 6 sucks up a culture medium, and is set as extent 
transportable to the 1 st tank 2 via the siphon means 6. 

[0025] In the gestalt of this operation, it has a culture-medium homogeneity distribution 
means 8 to distribute to homogeneity the upper part of two or more substrates 7 1 in the 
cell culture room 1 1 , or the culture medium which is prepared caudad and flows into the 
cell culture room 1 1 . Since the culture-medium homogeneity distribution means 8 is 
established up in the example shown in drawing 1 and 2, a culture medium is distributed 
by that cause and can fall to two or more substrates 7 1 at homogeneity. This culture- 
medium homogeneity distribution means 8 consists of a distribution tube 8 1 with which 
two or more distribution openings have opened, and that end is connected with the upper 
inlet port 13, and a tray 82 which drops two or more substrates 71 to homogeneity 
through two or more openings of said base temporarily in response to the fact that the 
culture medium which two or more openings are prepared in a base, and falls from 
distribution opening of a distribution tube 8 1 . Of course, although not shown in drawing, 
it may replace with a tray 82 and a spray may be used. 

[0026] Actuation of the cell culture approach of this invention is begun from a cell 
adhesion process. In this process, first, a valve V3 is controlled and a culture mediirai is 
introduced from the 2nd tank 3 by the predetermined flow rate to the cell culture room 1 1 
by a self- weight or differential pressure. Since it is held while the valve VI attached in 
the overflow opening IS had opened at this time, the culture medium in the cell culture 
room 1 1 can be raised to the level beyond h4, and two or more whole substrates 7 1 can 
be immersed. The culture medium which overflows fix)m the overflow opening IS flows 
into the 1st tank 2 by a self-weight or differential pressure via an overflow pipe 43. The 
level of the culture medium in the 1st tank 2 is controlled by the level controller 9, and is 
maintained by predetermined level. That is, a pump can be stopped, if a level controller 9 
will operate tfie pump means 4S if the level in the 1st tank 2 goes up to high 
predetermined level, a culture medium is transported to the 2nd tank 3 and it falls on low 
predetermined level. If it does so, after a culture medium passes along the cell culture 
room 1 1 , the 1 st tank 2, and the 2nd tank 3, it can be again circulated through it to the cell 
culture room 1 1 . Although the time amount of circulation is for about 30 minutes, the 
condition of cell adhesion can be seen and adjusted. 

[0027] If cell adhesion in a substrate 71 is completed, with the valve V3 opened, an 
overflow valve VI will be closed and a valve V2 will be opened. Since the level of the 
culture medium in the cell culture room 1 1 is much higher than the height of the siphon 
means 6 at this time, a culture mediimi is introduced into the 1 st tank 2 by siphon 
operation via the appearance means 14. Therefore, with **, the bottom of steps exposes [ 
the level of the culture medium in the cell culture room 1 1 ] the guide-peg scene of a 
substrate 7 1 , while only the thin film-like culture medium had remained on the field. As 
mentioned above, it is operated so that it may be immersed in exchange or the guide-peg 
scene of a substrate 7 1 may be exposed to a culture medium. Said actuation is suspended 
after a cell fiiUy covers the front face of a substrate 71. As for actuation of 1 circulation, it 
is desirable that it is for about 30 minutes. It is going up again from the time of the time 
amount of 1 circulation, i.e., level, beginning to fall from high level, and the fixed flow 



rates fl and f2 which flow through each of tubing 41 and 43 can determine the time 
amount of this time of being quantity and returning to level as follows. 
[0028] Each of hi and h2 which are shown in drawing 2 expresses the height from the 
pars basilaris ossis occipitalis of the cell culture room 11 to the lower limit edge of a 
substrate 71, and the height from said pars basilaris ossis occipitalis to the upper limit 
edge of a substrate 7 1 . And h3 is the height of the siphon means 6 from said pars basilaris 
ossis occipitalis, h4 is the height of the overflow opening 1 5 from said pars basilaris ossis 
occipitalis, and it is hx. It is the height of the field of the culture-medium level from said 
pars basilaris ossis occipitalis. Moreover, W shown in drawing 3 is the width of face 
(equivalent to the width of face of the cell culture room 1 1) of a substrate 71, and L is the 
die length (equivalent to the die length of the cell culture room 1 1) of the base material 7 
which consists of two or more substrates 7 1 . Since a culture medium is fed into the cell 
culture room 1 1 and the siphon means 6 does not commit the culture medium in the cell 
culture room 1 1 by the height h3 of the siphon means 6 from a low at the time of steps 

the flow rate £2 of the culture medium which flows through tubing 43 is 0. 
[0029] In the case of 0<hx <hl or h2<hx <h3, the rate of a speedup on culture-medium 
level is then shown in a bottom type, namely, — Ul=flAVl (1) 
It comes out. 

[0030] In the case of hKhx <h2, the climbing speed of culture-medium level is shown in 
a bottom type, namely, - Ul=fl AV (1-Nd) (2) 

(— however, in a formula, N shows the number of substrates and d shows the thickness of 
each substrate.) - it is . 

[003 1] and the time of the siphon means 6 working and c\ilture-medium level falling — 
tubing 41 and 43 - if it is alike, respectively and the existing flow rates fl and f2 are 
temporarily built with a constant — 0<hx — < — hi or h2<hx — < — in the case of h3, the 
fall velocity of culture-medixim level is shown in a bottom type, namely, — U2= (£2-fl) / 
Wl (3) 
It comes out. 

[0032] In the case of hKhx <h2, the fall velocity of culture-medium level is shown in a 
bottom type, namely, - U2=(f2-fl)AV (1-Nd) (4) 
It comes out. 

[0033] Therefore, the time amount which goes up culture-medium level from 0 to h3 is 

calculated by the bottom formula. 

[0034] 

tl =W[(hl+h2+h3)L+(h2-hl)(l-Nd)]/fl (5) 

[0035] The time amount which falls culture-medium level from h3 to 0 is calculated by 

the bottom formula. 

[0036] 

t2 =W[(hl+h3-h2) 
+(h2-hl)(l-Nd)]/(f2-fl) (6) 

[0037] Therefore, it decides on the time amount of 1 circulation of the time of going up 
again from the time of level beginning to fall from a high level, and returning to this high 
level by the bottom formula. 
[0038] 

tp =tl +t2 (7) 
[0039] 



[Effect of the Invention] Since according to the cell culture approach of this invention, 
and cell culture equipment removal of metabolite and exchange of a ciilture medium can 
be performed easily, and it is immersed in a culture medium, or the scaffold front face of 
a cell is exposed by the culture-medium circulator style and supply of the nutrient by the 
culture medium and supply of a fresh gas can be easily performed so that the gestalt of 
operation mentioned above may show, it is applicable also to a high density cell. 
Moreover, since dissolved oxygen required for growth of a cell can fiiUy be supplied by 
the culture medium, with high shearing force not generated, sudden exfoliation of the cell 
from a substrate is avoidable. And it is easily controllable, and since it can design thru/or 
scale up easily, it is applicable to mass production. Moreover, the adhesion surface area 
of a cell is large, and since the cell from culture-medium material can be exfoliated 
easily, a production cost can be lowered. In addition, although the gestalt of operation 
mentioned above controls the level of the front face of a culture medium and ^s 
invention is put in practical use, naturally it can also perform putting a base material in 
practical use by the method which carries out taking-up-and-down actuation. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing roughly the configuration of the whole gestalt of one 
operation of the cell culture equipment of this invention for an anchorage dependency 
^ monolayer cell. 

FDrawing 21 It is drawing which expands the configuration of the cell culture room 
shown in drawing 1 , and is shown more in a detail. 

[Drawing 31 It is the perspective view expanding and showing the base material in the 
cell culture room shown in drawing 1 . 
[Description of Notations] 

12 Upper Inlet Port (Entering Means) 

13 Bottom Inlet Port (Entering Means) 

14 Appearance Means 

2 1st Tank (Circulation Means) 

3 2nd Tank (Circulation Means) 
VI Overflow valve 

V2 The 1 St control valve (circulation means) 
V3 The 2nd control valve (circulation means) 

5 Gas Supply Means 

6 Siphon Means (Circulation Means) 

7 Base Material 

8 Distribution Means (Circulation Means) 

1 1 Cell Culture Room 

1 2 Upper Inlet Port (Entering Means) 

13 Bottom Inlet Port (Entering Means) 

14; — 13 and 12 Receipts-and-payments means 

43 Overflow Pipe 

44 Time Flow Tube (Circulation Means) 



t 

\ 

t 

I . » • ' 

45 Pump Means (Circulation Means) 
71 Substrate 

hi Lower limit marginal height 
h2 Upper limit marginal height 



Page 1 of 1 



(i9)a*B»»;f (JP) 



»lll¥10- 191961 



(SDlnta* 
C 1 2M 3/<» 
C12N 5/06 



PI 

C12U 3/00 
C12N 5/00 



A 









587085671 




























85 10734 4 














... 

• • 

• • 


J 

• 

' • . 

4 t 


• 

• 


• 

• 

• 

• 



riSfft^fpr WX^f&l 4:13. 1 2<-W</8ffl.!«Wa 




htlp://ww4jpdl.ndpi.goop/NSAPITMP/web206/20060112062703285418.gif 



1/1 1/2006 



Page 1 of 1 



•3) 



t. m^ i 14) StXAO^S: { I 3. 12) tm. 
Stiigilk^.aSf^^ (14) S; O'AO ^13 ( 1 3 . 1 2 ) 

3, 73. V2, 6. 8, 44. 4 5> i., &i«^A:@ 
2.13) *«ftl/Tfi»'fe«yftU. Sfc, ^JllCU-i 

ju*BiiaiSi-i''^.'i'K^-t*^*^f^^3 ^^^^ ts^o 



20 




ia*iP2 1 iiaiS?g*l^{i, ffi^® (14) tiiii 

sic-Wtt (2) *ii^*c«r»&. 

mm 3 ) m^mmi. wss*gws udo 

2©K^s ( 3 ) t(micmihti-r:i,*i*>'^^^ <4 

li&5}?^5 1 ifiaiSSS^iaii. B3^^ (14) ^txa 



30 



(14) tci^iiii'cisssniri'isi© 



» ( 1 2. 13) tc*aut: 



I^BSI^ 10-191961 

mms ] BiiiaAo^isii, nfflssigsa (in© 
igigs^ (11) ci)jg^{cifii.*ia&T{c^w&nfci^2© 

7s.D (12) i. 

mtmio) jfflig^s^ { 1 1 ) f^roSW ( 7 ) 

J:^$A:lif:*KtR^^e»h'C«iUIS^fi^ (11) . 
11) KBIS^^ (11) C!:>±^6iBIJIS^ 

^(11) {c§u**^"r&a*^eii§^ffi ( 5 ) *M 

[ia*Jil2) (a) . B^gfc (14) ZilXAO^gt 
{ 1 3 . 1 2 ) t. WU8(4S<t>fcJE)«!JS** ( 7 ) t. * 
WT^WU^S^ ( 1 1 > *SRSl> •. 
{ b ) . HiiUSigSS ( 1 1 > (C^ift^^Otr^rt 
(7) (CfflUS€:ft#S-tt:. 

( c ) . ( 7 } «!>^(£$fiiJIS^i£S$-it'/d^^^4t 
{7 ) «:!|fflfigigSS (11) tcMl»ad*S«fl*KSl1?, 

ffl^i^ (14) SiCXAO^II < 1 3. I 2 ) 1/-C 

St^t (7 ) «}iiBti:4lT*^ 

ilKC' u-t.'U^SH ( 7 ) ©±S^(iss ( h 2 ) J: O^i* 

U'S^tTJSSJSS (hi) J:Oftv»U'^.'l't©H'C± 

(d) . ^ilKDU'<.«U*si5i2iSl*U'^*tci^'i.i!iJ^ 

^(12. 13) «:^^l/'Cii^iil«:^Adit.-&<t:^K.^ 
[0 00 1 J 

[00021 



http-7/vmw4ipdljidpi.goJp/NSAPITMP/web206/20060112062724853275^ 



1/1 1/2006 



Page 1 of 1 



6 1186 0 to Scale-up' The Ca 
ndian journalof Chemical 
Eftg 1 neer ! ne-. ^Specialized 
Techniques' Volume 69. A 
pril.1991. page 409-4S0".- 

-Spec i a I i z e d T e c h n \ A u e 
$- . Culture of Animal Ce I 
IS. Chapt er 23. patres 37 1 
-3773 » 



[0004 1 ^!tfflis^cE>ia^tc*jir»i:tt, iss^e t lo 

^ 4 i|al2rofiKSA*ffi#S ^^***^'^**• 
l 0 0 0 .5 1 88 12 o - ^9 lR5!CltA< AS-C, ^ilteJ?SgR3fc 

1:4,. BSJ<fiifiW^fl>fias*+»tc5i*«>Ctds-C«, 
[0 0G61 l^H^Uttifih. C©*^J:-?'Ci*. pH 30 

[0007) igifeigSpiJafid'-^i 4»ug^^5?ii 



«^BS1^1 0-19 1 96 1 
4 

[0.0 1 0 1 -ei/tr, i®KS-^ti:46v»t:tt, ^aii-fe 

|5l2iiS&43iMl*i» C©^» fg^9@itlSa**&jBS'ti^> 
[00 1 1 1 

6»±t/, aMi©i»©ta(*t©Ba©»«*>ES^^^*^ 

[00121 C©'S^«4ft:, iS55[afr**4|fe&T *C i 

. ^i&K:it'>'CWIS!©«a©A:*t>©iSi?K*'fe+» 
* c t * S W 1 ' 

[ 0 0 1 3 1 S f^VLtktc. C©»^«. ^f©»CB«lW.-C 

[ 0 0 1 4 ] s *>«:c©aDiii, !tfflia©ft#^S**J£ 

< fi'?. ^siit*>!i*6©>aia©iMi5B**®tctfa^ 

[00151 

[i?a*/i?^r*fcJE>©?iai ^^[©^imaifl^* 



http-y/vmw4.ipdl.ndpi.go.jp/NSAPITMP/web206/20060112062737361684.gif 



1/11/2006 



Page 1 of 1 



I 



5 

[0016] I5I2®??.^^3«, fif* < ffi^J^i 3* 

Hftt-c^tcWia^ft^S* ; { c ) . S*t©^ii«i:«B 
[0019] 



10-191961 

5 

[ 0 0 2 2 ] C C'^flKUiStC 4>V'*C«. mi&i 
^4 4 ti!>htti>o 1 {iJ:?ja 1 2. TAG 

1 3aufS2C!:.ie^S3 diiSMrAio. sttij^4 Eiiia 

^134 3 tM-MlQ 1 & 1 fi>{&ia2 ^«>|i9(tS& 

9%. 44>7'^^4 5(C<):D. ^i&$i51«:)S^iS23^^ 

[0023]@lSDTi2<C5^t'^fVl. V2, V3. 
V3 l it, «>An94 3. ^ffi94 SS^c;#Uft?4 lfl> 

*?3 iiiH^iF-cAo. -entc^ro, ^aatSflfK: 

i&i;-c±Aa 1 2 * fci*T>ja 1 3 tss orwis^ 

Si itc«A3n*. 7 <*4f-F 1. F2l«aiS^ 

Si lofcj&iciWfen. 'ei>i:, <ju*-F3, f 

4 1 C!>Stfd 2 2^C^2 ®B^^ 3 «>A:«>(C§»;^ ^nr 

:/&«:j:9r«|iS^Si i(c^$n&. J!fc. sri 

30 u^*a>hD-^9li#>"7*^ei4 5«fl*l/'Ciii& 

jfe^ 2 3 -N^a-r ^ c i j!>it? » a . 

[0024] #lg|5^6«jt1^'< *>*fil**l46b*C4» 

7 1 ©iJgiSaSS h 2 J: DSS^f'g'f^©^'*•'^^cJ:*^* 
*gift*®C»±lfC, lf^*>^64g6L». ^1 

40 A- 



http://wwtv4.ipdlJicipi.go.jp/NSAPITMP/web206/200601 12062750056399.gif 



1/11/2006 



Page 1 of 1 



C5 



[00261 3|£a^©liffliaigw*^'S*^li«B!S*=i« 

□ 1 5 tea*! (4W &n-cc»4ffv 1 di^w «^ 



!i|B3^1 0-19 1 96 1 
J" 



iiniio. si<C'fim2<c*j»«fe«i©u'<.'i'«i''^Jt 

[ 0 0 2 7 1 1 ^©WiSftSdS^SS^^W*- V 

ui=f i/wi 



^ltl£ 1 1 u>Am*^&ls. 7 1 ©T4SS»* 1?«>S3 , S 

<ri6U'<.>Uj!»»#>1#-'<* 6 OUSS h 3 « t*:!? *» ± 
[0 02 91 0<h, <h 1 *tettli2<h. 

(1) 



[00301 hl<h.<h20*iS.^il!il''^*«>-t» ,ox 

Ul = f 1/W ( 1 -Nd) CZJ 

i*2i^'fSL 2<h. <h3(iC.«^, ^lftl"<^U©BiT^T35«: 

[003 il -eu-c, i^^*>^gE6»*-cigiftu-i msn&. 

.us= tf 2-f 1) /wi 

[00321 hKh. <h2C!>JiS. ^iftU'<*©»* 



http://v™4jpdl.ndpi.go.jp/NSAPITMP/web206/200601120628001847^^^^ 



1/11/2006 



Page 1 of 1 



[0 03 9] ' 

^^^v^kTifictpv^ii, tea. ±^ofi^jft9> 
113 1 ] am^iftkm-^wsot^^^m^s^^m 



^m^i 0- id 1 96 i 

10 

(7) 



13 TAP <A*J^») 

V3 m2o)^m- mvi^m) 

7 ^ 

13. 1 2 ttlAO^S 



12 
13 

4 3 
4 4 
45 
7 1 
h I 
h2 



[02] 




47 IS an 




http://www4.ipdljicipi.go.jp/NSAPITMP/web206/20060 1 1 20628 1445 1470.gif 



1/11/2006 



» 7 I 
It 



[193] 




Page 1 of 1 



10-191961 



http:/Avw4.ipdl.ncipi.go.jp/NSAPITMP/web206/200601 12062824053 175.gif 



1/1 1/2006 



